Phosphorylation and dephosphorylation of human platelet surface proteins by an ecto-protein kinase/phosphatase system.
We have characterized a novel ecto-protein kinase activity and a novel ecto-protein phosphatase activity on the membrane surface of human platelets. Washed intact platelets, when incubated with [gamma-32P]ATP in Tyrode's buffer, showed the phosphorylation of a membrane surface protein migrating with an apparent molecular mass of 42 kDa on 5-15% SDS polyacrylamide gradient gels. The 42 kDa protein could be further resolved on 15% SDS gels into two proteins of 39 kDa and 42 kDa. In this gel system, it was found that the 39 kDa protein became rapidly phosphorylated and dephosphorylated, whereas the 42 kDa protein was phosphorylated and dephosphorylated at a much slower rate. NaF inhibited the dephosphorylation of these proteins indicating the involvement of an ecto-protein phosphatase. The platelet membrane ecto-protein kinase responsible for the phosphorylation of both of these proteins was identified as a serine kinase and showed dependency on divalent cations Mg2+ or Mn2+ ions. Ca2+ ions potentiated the Mg(2+)-dependent ecto-protein kinase activity. The ecto-protein kinase rapidly phosphorylated histone and casein added exogenously to the extracellular medium of intact platelets. Following activation of platelets by alpha-thrombin, the incorporation of [32P]phosphate from exogenously added [gamma-32P]ATP by endogenous protein substrates was reduced by 90%, suggesting a role of the ecto-protein kinase system in the regulation of platelet function. The results presented here demonstrate that both protein kinase and protein phosphatase activities reside on the membrane surface of human platelets. These activities are capable of rapidly phosphorylating and dephosphorylating specific surface platelet membrane proteins which may play important roles in early events of platelet activation and secretion.